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A CONTRIBUTION TO THE DATA ON TENCH
(TINCA TINCA L., CYPRINIDAE, PISCES)
DISTRIBUTION IN SERBIA
ABSTRACT: The studies on the ichthyofauna of Serbia that have been conducted so
far indicate the sporadic tench (Tinca tinca L.) presence in typical habitats. The hydroenvi-
ronmental conditions necessary for the survival of this fish species are highly variable and,
generally, are more favourable in the northern part of the country (the Vojvodina Province).
Although the tench presence has been registered at over 30 sites, there is a tendency of a
decrease in population abundance. This is due to the reduction of the surface area of the
macrophyte-covered flood zones induced by the damming and regulation of rivers, high
water level fluctuations, and water amount reduction in the majority of watercourses, a mas-
sive increase in the number of allochthonous phytofagous species, reservoir sediment depo-
sition, water quality deterioration and other factors. The tench conservation status in Serbia
is officially designated as Low Risk — Least Concern. It may be transferred to a higher ca-
tegory if the tendency towards deterioration of survival conditions for the species should
continue.
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INTRODUCTION
Anthropogenic activities have dramatically sped up the process of succes-
sion of species which is induced by the evolutionary changes in a number of
existing biocenoses. The aquatic environment and its hydrobionts, particularly
the fish, have been subjected to severe changes. Apart from the global effect
being primarily manifested through the deterioration of environmental survival
conditions, the ichthyofauna of certain regions has been substantially altered
by the introduction and translocation of certain species that are frequent causes
of disturbances in the established equilibria. The ichthyofauna of Serbia has
also experienced dramatic changes over the last decades.
The Republic of Serbia (its surface area being 88 361 km2) is situated in
the central part of the Balkan Peninsula. A part of the territory located north
127of the Danube (2783 km long, 588 km in Serbia) and the Sava (945 km, 206
km in Serbia) rivers, the Vojvodina Province (21 506 km2), is characterised by
lowlands and a wide range of slow-flowing and stagnant water bodies. The
highlands dominating Central Serbia (3/4 of the state territory) are distinguish-
ed by the wealth of torrential rivers, rivulets, springs, and upland reservoirs.
Larger rivers in this part of Serbia include the Zapadna Morava (308 km), the
Juÿna Morava (295 km), the Ibar (272 km) and the Drina (346 km, 220 km in
Serbia). A number of lakes (the most famous of them being Paliã and Ludoš)
and 85 reservoirs, the Ðerdap-dam I (surface area 253 km2) being the largest,
contribute to the wealth of water in Serbia. Most river courses in Serbia flow
directly or indirectly (from more than 97% of the territory) into the Danube
(the Black Sea Basin), the waters from less than 3% of the state territory
flowing into the Aegean and Adriatic Seas (A nonymous 2003).
The overall deterioration tendency of the water quality of most water
courses in Serbia has been observed in Serbia over recent decades, as reflected
by eutrophication and chemical, radioactive and other types of pollution (O s t o -
j i ã et al., 2005; B ogdanoviã , 2006; M a r koviã a n d Lenhardt ,
2007).
The high variability of environmental conditions has induced high diver-
sity of icthyofauna, including a permanent or occasional presence of 94 spe-
cies from 26 families and a pronounced predominance of the representatives of
the Cyprinidae family (50 species) (S i m onoviã a n d Nikoliã , 1997;
K a r a d ÿ i ã and M i j o v i ã, 2007). The diversity of the ichthyofauna has
been increased by a large number of non-native species — a total of 22 from
10 families (L e n h a r d t et al., 2006; S i m onoviã , 2006). The introduc-
tion of these species into the water courses of Serbia started in the 1930s and
it was intensified in the second half of the 20th century (H o l å i k, 1991),
exhibiting a tendency of the continuous expansion (M a l e t i n et al., 1997;
C a k i ã et al., 2004; S i m onoviã e t al., 2006).
The tench (Tinca tinca L.) is a cyprinid species of Euro-Siberian origin
widely distributed in the watercourses throughout Europe, including the Bal-
kan Peninsula (W h e e l e r, 1978; S i m onoviã , 2006). Although globally
studied, the tench has not been fully explored in Serbia. Although the first re-
cord of the species in the ichthyofauna of Serbia was made in the 1860s
( P a n å i ã, 1860), later publications, mostly handbooks, provide only general
information on the morphology, ecology and breeding of this species (V u k o -
viã a n d Ivanoviã ,1971; B o j å i ã et al., 1982; H r i s t i ã and B u n j e -
v a c, 1991; Ã i r koviã e t al., 2002). More intensified research on the
ichthyofauna of Serbia's watercourses conducted in 1990s revealed the pre-
sence of tench in the Danube and tributary rivers (H e g e d i š et al., 1992;
Jankoviã e t al., 1994; M a r koviã a n d Simoviã , 1994; M a l e t i n
et al., 1996). The results of the above analyses suggest a low percentage of the
species (generally accounting for less than 1% of the individual abundance and
biomass of local ichthyofauna).
128MATERIALS AND METHODS
The little information available on the ecology of the species has moti-
vated the authors to engage in this study. Some data on tench distribution have
been provided by the Fishery Improvement Programmes for certain regions in
Serbia. The study has been particularly focused on registering tench habitats
larger than 0.1 km2 in still and slow-flowing waters. These biotopes are typical
for this species (W r i g h t and G i l e s, 1991; G o n z a l e s et al., 2000).
The study is a short review of both the current state of tench populations in
certain regions of Serbia and the degree of habitat endangerment.
RESULTS AND DISCUSSION
Tench in Serbian open waters
The presence of tench has been registered at more than 30 sites through-
out Serbia (Fig. 1, Tab. 1), the majority of them being in the Vojvodina Pro-
vince (1—21), a part of the Pannonian Basin located in Serbia. The dense
hydrographic network of this part of the country includes various types of
water bodies (rivers, rivulets, flood zones, pools and bogs, canals, lakes and
reservoirs).
Tab. 1 — Main characteristics of tench (Tinca tinca) habitats in Serbia
Item Ecosystem Area Biotope Main purpose of use
(1) Paliã Lake 5.6 km2 natural recreation, tourism
(2) Ludoš Lake 3.6 km2 natural irrigation, protected area
(3) Åik Canal 95 km long artificial irrigation,
part of DTD Canal
(4)(5) Vrbas—Bezdan Canal 90 km long artificial irrigation,
part of DTD Canal
(6) Odÿaci—Sombor Canal 13 km long artificial irrigation,
part of DTD Canal
(7)(8) Kosanåiã—Mali Stapar Canal 21 km long artificial irrigation,
part of DTD Canal
(9) Baåki Petrovac—Karavukovo
Canal 52 km long artificial irrigation,
part of DTD Canal
(10)(11) Banatska Palanka—Novi Beåej
Canal 147 km artificial irrigation,
part of DTD Canal
(12) Kikinda Canal 50 km artificial irrigation,
part of DTD Canal
(13) Jegriåka River—Canal 65 km semi-natural irrigation, angling
(14) Zobnatica Reservoir 2.5 km2 artificial Irrigation, recreation
(15) Mt. Fruška Gora Reservoirs  1.2 km2 artificial irrigation, recreation
(16) Borkovac Reservoir 0.7 km2 artificial irrigation,
recreational fishing
(17) Bela Crkva Lakes 1 km2 artificial recreation, angling
(18) Carska Bara Bog 11 km2 natural special nature reservation
(19) Kovilj — Petrovaradin Marshes 5.5 km2 natural special nature reservation
(20) Obedska Bara Bog 7 km2 natural special nature reservation
(21) Panåevaåki Rit Swamp 400 km2 natural irrigation
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(23) Sava Lake 0.8 km2 artificial water supply, recreation
(24) Silver Lake 4 km2 artificial recreation, angling
(25) Ðerdap-dam I Reservoir 253 km2 artificial hydroelectric production
(26) Ðerdap-dam II Reservoir 92 km2 artificial hydroelectric production
(27) Peruãac Reservoir 12.4 km2 artificial hydroelectric production
(28) Meðuvršje Resevoir 1.5 km2 artificial hydroelectric production
(29) Ãelije Reservoir 3.4 km2 artificial water supply
(30) Batlava Reservoir 3.3 km2 artificial water supply
(31) Brestovac Reservoir 0.8 km2 artificial water supply
(32) Krupac Lake 0.4 km2 natural water supply
(33) Vlasina Reservoir 16 km2 semi-natural hydroelectric production
Record of the presence of tench in the northernmost parts of Serbia was
made in Paliã (1) and Ludoš lakes (2) of Aeolian origin. The lakes are located
between the Danube and Tisa rivers next to the state border with Hungary
(Fig. 1). Lake Paliã is an important tourist destination in this part of Europe.
The depth of 3—4 m, mean water t° of about 10°C, the muddy bottom, and
the dense macrophyte vegetation cover make the above ecosystem a favourable
habitat for this species. Until the 1960s, the ichthyofauna of the lake was cha-
racterised by markedly excessive production of carp (Cyprinus carpio)—m a -
king up 98% of the total ichthyofauna biomass. However, the lake experienced
environmental catastrophe towards the end of the1960s. Drastic deterioration
of the lake water quality induced by permanent waste water discharges from
the city of Subotica (8 km away) and other populated areas as well as from
agricultural sources led to large-scale death of fish (the essential reason being
high silt concentrations of H2S) in 1971 (M a l e t i n et al., 1998a). Over the
period 1971—1976, lake restoration (emptying of the lake, silt removal and re-
filling) and stocking were performed. This resulted in the establishment of a
dynamic equilibrium. Apart from the Asian herbivore, primarily the grass carp
(Ctenophayngodon idella), in the period 1976—1982, the tench was also intro-
duced at the rate of 60—100 kg/year. This induced a moderate increase in the
species abundance followed by a decrease in its number as early as in the
1990s due to the deterioration of ambient conditions (Ð u k i ã et al., 1991).
Currently, the lake ecosystem is characterised by low numbers of the tench
(accounting for about 1% of the total fish catch). Lake Ludoš is located in an
urban area 12 km away from the town of Subotica. It is supplied with water
through the Ludoš-Lake canal that receives purified water from Lake Paliã and
the Kereš Brook. It is surrounded by farms that use its water for irrigation.
This shallow lake (with an average depth of 1m) and its surroundings marked
by diverse habitats — a swamp, a meadow and a steppe (the total area of 5.93
km2), were included in the Ramsar List of Wetlands of International Impor-
tance in 1977 (R a m s a r S i t e s D a t a b a s e, 2008). Notwithstanding pro-
tection measures, the intensified eutrophication of the ecosystem (B ogda-
noviã ,2006) and a decrease in the number of fish, primarily of the C. car-
pio and the tench, have been observed in recent years.
Most tench records (3—13) have been made in the Danube-Tisa-Danube
(DTD) Hydrosystem canal network. It is a unique system of canals and dams
intended for the irrigation and quality improvement of arable areas, the impro-
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Fig. 1 — Current distribution of tench (Tinca tinca) in Serbia
1) Paliã Lake, 2) Ludoš Lake, 3) Svetiãevo, 4) Šebeš Fok 5) Crvenka, 6) Odÿaci, 7) Ruski Krstur,
8) Krušåiã, 9) Karavukovo, 10) Novi Beåej, 11) Melenci, 12) Novo Miloševo, 13) Temerin, 14)
Zobnatica Reservoir, 15) Fruška Gora Reservoirs, 16) Borkovac Reservoir, 17) Bela Crkva Lakes,
18) Carska Bara Bog, 19) Kovilj—Petrovaradin Marshes, 20) Obedska Bara Bog, 21) Panåevaåki
Rit Swamp, 22) Zasavica Bog, 23) Sava Lake, 24) Silver Lake, 25) Ðerdap-dam I Reservoir, 26)
Ðerdap-dam II Reservoir, 27) Peruãac Reservoir, 28) Meðuvršje Reservoir, 29) Ãelije Reservoir,
30) Batlava Reservoir, 31) Brestovac Reservoir, 32) Krupac Lake, 33) Vlasina Reservoirvement of water supply, the evacuation of waste waters and the development
of fisheries (S t a nkoviã ,2000). The main canal is 248 km long, the whole
system encompassing 700 km of secondary canals and about 10 000 km of ac-
cessory channels. The total surface area of the soil covered by the Hydro-
system is 12 700 km2. The DTD system construction in the 1947—1997 pe-
riod resulted in a drastic reduction of the flood zones. Despite the drainage of
large wetland areas, ambient conditions have been preserved in certain parts of
the canal network enabling tench survival.
The profiles (3), (5), (6), (9), (10), (11) and (12) showed variations in the
individual (0.23—4.2%) and biomass (0.05%—2.5%) presence of the tench
in the total ichthyofauna catch (M a l e t i n et al., 2005; M a l e t i n et al.,
2006). Higher abundance of the tench has been registered in the Bezdan pro-
file near Šebeš Fok (4) — 7% of individual fish and 13% of the biomass, in
the Ruski Krstur (7) — 15% and 20% and in the Krušåiã profile (8) — 18%
and 24%, respectively (M a l e t i n et al., 2007). The high tench abundance at
these sites is due to a low degree of devastation of habitats and rich macro-
phyte vegetation providing the species with favourable survival conditions.
The profiles (7) and (8) are located in the Kosanåiã — Mali Stapar Canal eco-
system where the first record of female largemouth bass (Micropterus salmo-
ides) in the watercourses of Serbia has been made (M a l e t i n et al., 1997).
The massive increase in largemouth bass has not affected the total tench popu-
lation. However, the introduction of grass carp (Ctenopharyngodon idella)
aimed at preventing the expansion of macrophyte vegetation (M a l e t i n et
al., 2007a) can cause disturbance of the overall environmental conditions in
the above habitats and tench endangerment.
As regards the ichthyofauna of the Temerin profile (13) of the Jegriåka
River (Canal), the individual and biomass presence of the tench was 2.69%
and 1.01%, respectively. The Jegriåka is the longest artificial watercourse in
Vojvodina turned by hydromelioration into a canal and linked within the DTD
Hydrosystem. The last 15 km of the watercourse have been converted into a
fish pond, stocked with quality fish fry and protected as a Nature Park. This
habitat meets the requirements essential for the massive increase in the pre-
sence of limnophilous fish species such as tench (Š i p o š et al., 2007).
Individual tench records have been made in a number of reservoirs in
Vojvodina including Zobnatica on the Krivaja River (14) and those on the
southern slopes of Mt. Fruška Gora (15) — Moharaå (67 ha), Šot (33 ha) and
Bruja (15 ha). Frequent recreational fishing destinations in Vojvodina also
include the Borkovac Reservoir (16) made by the damming of the Borkovac
Brook in 1971. Continuous stocking in the 1980s led to increases in the carp
and tench populations (record was made of individual fish mass exceeding 1.2
kg). Recreational fishermen are also attracted to the reservoirs located within
and surrounding Bela Crkva, a town near the Romanian border (17). The
above lakes (7 in all) were formed by being filled with ground water follow-
ing gravel exploitation. Potential reasons for the decrease in tench numbers in
the microreservoirs include excessive catch and C. idella introduction.
The reduction in the tench distribution area in Vojvodina resulted prima-
rily from river regulations and wetland drainage. Hence the high importance of
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dangered species.
Carska Bara (18) is one of the largest Serbian bogs, located 17 km
southwest of the town of Zrenjanin at the confluence of the Begej River into
the Tisa. Its superb biodiversity (particularly of the ornithofauna composed of
240 registered species) was the reason for the inclusion of the region, the sur-
face area thereof being 17.67 km2, in the Ramsar List (R a m s a r S i t e s
D a t a b a s e, 2008) in 1996. Notwithstanding the overall favourable environ-
mental conditions, individual tench presence in the fish fund has been extre-
mely low (0.37—0.74% of the total ichthyofauna comprising 24 species) (K o -
s t i ã and M a l e t i n, 1992). Recent studies do not report any increases in the
total population of the species. Possible reasons include considerable fluctua-
tions in the water level induced by low precipitation and global warming as
well as the massive presence of the bird colonies of herons (Ardea sp.) and
cormorants (Phalacrocorax sp.), major fish predators.
A low individual tench presence is also characteristic of Kovilj-Petrovara-
din Marshes (19), complex wetlands and forests, located in the inundation area
of the middle course of the Danube River, near the City of Novi Sad. The re-
gion (its surface area being 48.4 km2) has been proclaimed Special Nature Re-
serve by the Decree of the Government of the Republic of Serbia (The Official
Gazette of the Republic of Serbia, 27/98) due to the biota diversity enhanced
by the 46 fish species making up the ichthyofauna of the region. Intensive
traffic on the Novi Sad — Belgrade highway passing through the above region
is a major factor endangering the autochthonous habitat.
The flood zone of the Sava River, 40 km west of Belgrade, is the site of
the Obedska Bara (20), a large swampy forest area stretching along the Sava
River (a truncated meander of the Sava). Initial protection measures for this
region were taken as early as in 1874. This authentic complex of diverse
aquatic and terrestrial biocenoses (the surface area being 175 km2) was inclu-
ded in the Ramsar List (in 1977). Irrespective of the protection measures, con-
stant expansion of surrounding agricultural areas and water level fluctuations
have caused a drastic reduction in the abundance of tench which accounted for
7% of the total catch of ichthyofauna in the 1980s (B u d a k o v et al., 1983).
The high environmental adaptability of tench to deteriorated hydrochemi-
cal survival conditions has been confirmed by the fish presence recorded in the
Panåevaåki Rit Swamp (21). Its large wetlands (having a surface area of 399.9
km2) located on the right bank of the Danube in a broader area of the city of
Belgrade had been incessantly flooded until World War II. Thereafter, they
were partially drained and converted for the most part into fertile land being
currently managed by the PKB, the largest Serbian agricultural company. Crude
wastewaters were being discharged into the swap by the company, resulting in
the pollution of the ecosystem and, hence, the extinction of many living orga-
nisms. Tench presence was recorded in a number of bogs, the major ones in-
cluding Veliko Blato (2 km2) and Reva Bog (0.4 km2). The latter is greatly af-
fected by industrial waste waters from Krnjaåa settlement. The ichthyological
research of the ecosystem conducted in July 1991 revealed the presence of 7
fish species, including the tench, despite the concentration of dissolved oxygen
133being as low as 0.77 mgdm—3 (M a s l i ã et al., 1992). This finding is a con-
firmation of tench tolerance to unfavourable oxygen conditions (A l a b a s t e r
and L l o y d, 1980).
Central Serbia is characterised by few tench habitats registered (22—33).
The hydrographic network of this part of the country is more diverse, the sur-
vival conditions being variable and generally more unfavourable. Zasavica Bog
(22) is the most important tench habitat in Serbia distinguished for its preser-
ved ambient conditions. Located in the north-western part of Serbia (Maåva
region) in the flood plain of the Sava River, it is among major wildlife refuges
in this part of the Balkans. The entire region (its surface area being 19.13 km2)
includes a number of bogs interconnected with canals and marsh systems with
fragments of flooded meadows and forests. Zasavica Bog is protected as a
Special Nature Reserve and has been included in the Ramsar List due to the
high biodiversity of the entire region. The broader public became familiar with
this portion of preserved nature in 2004 when the European beaver (Castor fi-
ber) was reintroduced into the ecosystem after more than 100 years of its dis-
appearance. The fish assembly composed of 23 species is particularly ren-
owned for the presence of the mudminnow (Umbra krameri), a fish species
classified, globally, as vulnerable (VU) (IUCN 2006) and, at national level, as
critically endangered (CR) (S i m i ã et al., 2007). The individual tench pro-
portion in the total fish fund at certain sites ranges from 3.93—25.0%, the
tench biomass percentage being 6.91—17.30% (M a l e t i n et al., 2001). De-
spite the strict protection regime employed, the protected ecosystems have
been endangered in the last years by the expansion of agricultural activities in
the surrounding region.
The majority of other sites where the tench has been registered are cha-
racterised by negligible tench population (generally < 1% of the individual
number and biomass of local ichthyofaunas). This tendency has been also re-
corded in popular tourist destinations in Serbia — the Sava Lake (23) on the
Sava River (the area of Belgrade) and Silver Lake or Srebrno Jezero (24)
along the Danube banks (near Veliko Gradište).
A low presence of tench has also been found in major Serbian hydro-
electric reservoirs, the Ðerdap — Dam I (25) and Ðerdap Dam II (26) on the
Danube River. The construction of Ðerdap I dam in 1970 at the 943rd km of
the river course and of Ðerdap II dam in 1984 at the 863rd km, the elevation
of the Danube water level by 20 m and accompanying consequences had an
enormous effect on the qualitative and quantitative structure of the ichthyofau-
na comprising 53 species of 13 families (D i m o v i ã and H e g e d i š, 2002).
The constructed dam is a barrier to the anadromous migrations of five acipen-
serid (fam. Acipenseridae) and two herring (fam. Clupeidae) species. Conver-
sely, there has been an increase in the numbers of bream (Abramis brama),
Asian herbivore — C. idella, silver carp (Hypophthalmichthys molitrix) and
bighead carp (Arystichthys nobilis) (L e n h a r d t et al., 2004). The registered
decrease in the abundance of commercially important species, such as the C.
carpio and the tench, has been primarily induced by the depth increase leading
to a drastic reduction in the surface area of the littoral zone. Moreover, the
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the spawning areas for phytophile fish (J a nkoviã , 1998).
For recreational fishing purposes, the tench has been introduced into a
number of reservoirs, including Peruãica on the Drina (27), Meðuvršje on the
Zapadna Morava (28), Ãelije on the Rasina (29), Batlava on the Batlava (30),
Brestovac (31) on the Pusta Reka River, among others. The total tench popula-
tion in the stated ecosystems is negligible. In terms of a potential massive in-
crease in tench population, of particular interest are the eutrophic reservoirs
Meðuvršje and Ãelije (located in the Zapadna Morava River Basin).
The Meðuvršje reservoir is situated in the Ovåar Kablar Gorge area being
protected as an Area of Superb Natural Quality (The Official Gazette of the
Republic of Serbia, 5/2000). The reservoir is one of the oldest Serbian reser-
voirs formed in 1953 by the construction of a 31 m high dam. This resulted in
the formation of a 9.3 km long lake, its maximum width being 272 m and
maximum depth 12 m, the total volume amounting to 15.4 x 106 m3. As much
as 70% of the initial volume has been deposited with river sediments over
time (L e n h a r d t et al., 2009). The shallowing of the reservoir and the nu-
trient inflow have favoured the development of plankton communities and the
abundance of macrophytic vegetation. The fish fauna is composed of 20 spe-
cies of 7 families, the bleak (Alburnus alburnus) being the predominating one
( Markoviã e tal., 2007). The tench was first introduced into this ecosystem
through fish stocking in 1956. Although the stockings continued (the last one
being conducted in 1999 by the introduction of 100 kg of fry), the species po-
pulation did not increase abundantly — the catches made in the period 2002—
2006 showed that its percentage was as low as 0.27% and 0.41% of the indi-
vidual and biomass level, respectively. It was induced not only by excessive
catch, practiced even in the period of spawning, but also by permanent sedi-
ment deposition at spawning spots. Additionally, high variations in the water
level caused by the Meðuvršje hydroelectric power works led to the destruc-
tion of the roes of tench and other phytophylous species. The latest Fishery
Improvement Programme for the period 2007—2011 envisages, apart from the
regulation of HE power station activities, full prohibition of recreational fish-
ing of tench over a 5-year period and the stocking of waters with fish fry (a
total of 729 kg). The above measures, coupled with strict catch control mea-
sures, should contribute to a massive increase in the species population.
The Ãelije Reservoir, its volume being 41x106m3, was formed in 1979. It
is specifically used for the supply of the town of Kruševac and surrounding
populated areas with potable water. The lake banks have numerous bays sui-
table for the development of macrophyte vegetation. The fish assembly inclu-
des 17 species of 4 families, the bleak, and the goldfish (Carassius gibelio)
predominating (S i m o v i ã and M a r koviã , 1997). Occasional tench pre-
sence has been registered (there was no record of its presence in the catch of
recreational fishermen in some years). This is likely due to the massive in-
crease in the population of pike-perch (Sander lucioperca), being introduced in
the last decade. The reservoir has been stocked with different fish species, in-
cluding the tench, on several occasions. However, the common stand in recent
years has been that the tench, as a bentophagous species, should not be intro-
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activities of the species being performed at the biotope bottom can lead to the
mobilisation of heavy metals and other pollutants from the sediments into the
water. Considering the tench abundance in this type of reservoirs in Serbia,
this is quite unlikely to happen. As opposed to this, some researchers suggest
that the tench introduction into eutrophic ecosystems can contribute to water
quality improvement, given the fact that the mineralisation process is accelera-
ted and that the transition of some nutrients from sediments is prevented by
the tench trophic activities (M i c h a e l s, 1988). This fact, apart from the pro-
motion of angling diversity, is the reason for the tench introduction into some
carp ponds and reservoirs in Turkey (I n n a l and E r k ' a k a n, 2006).
There are just a few autochthonous habitats in eastern and southern parts
of Serbia. The tench is abundant in the Nišava River (southern Serbia), up-
stream of the city of Niš, particularly in the part of the river course passing
through the Siãevac Gorge. Although the Nišava ecosystem is not a typical ha-
bitat of the species (a relatively rapid flow and stony-gravelly bottom), shal-
lower and slower flowing parts of the river are inhabited by tench. Lake Kru-
pac (32), a small natural lake characterised by high tench abundance, is loca-
ted in this region. Being 1.5 km long, max. 200 m wide, having a silty bottom
and abounding in aquatic plants, the lake is characterised by numerous popula-
tions of tench (> 10% of the individual ichthyofauna number), rudd (Scardi-
nius erythrophtalmus), roach (Rutilus rutilus), and, frequently, pike (Esox lu-
cius). The Lake catchment, used for the water supply of the town of Pirot,
coupled with the low amount of precipitations in recent years, have induced
both a drastic decrease in the water level and shallowing.
The Vlasina reservoir (33) is a tench habitat located at the highest altitude
in Serbia (1213 m a.s.l.) (Fig. 2). By the construction of the Vlasina dam in
1949, the peat bog was converted into a 9 km long reservoir, of 3.5 km
maximum width and 22 m depth, the total volume being 168 x 106 m3. The
specific character of this ecosystem has been created by floating islands (the
largest one having the area of 8 ha) being moved around with the wind. The
aquatoria of the reservoir and the surrounding ground (the surface area of
32.09 km2) were included in the Ramsar List in 2007. The ichthyofauna of the
reservoir includes 16 species of 5 families. Excluding the autochthonous spe-
cies, the brown trout (Salmo trutta m. fario) and the Balkan barbel (Barbus
peloponnesius), other species have been translocated from other waters of the
Balkans. Apart from the perch (Perca fluviatilis) and C. gibelio, the tench is
an abundant member of the ichthyofauna assemblage. A single sampling show-
ed that the tench accounted for 22% of individual and 12% of the biomass
percentage in the total ichthyofauna (M a l e t i n et al., 1998b). The tench is a
stable member of the fish community into which it had been introduced
through stockings conducted in 1968, 1971 and 1991 (S t a nkoviã , 2000).
Notwithstanding the protection measures and the organised fish guarding net-
work employed, the ecosystems of the protected area in the last years have
been endangered by the expansion of tourism and accompanying adverse acti-
vities (urbanisation, traffic, emission of different types of wastes).
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Up until the 1960s, the tench was the second most widespread of the
cyprinid fish species in Serbia, right after the carp. The highest and long-las-
ting production was practised in fish ponds Eåka, Novi Kneÿevac and Srpski
Miletiã. For example, in the period 1977—1981, tench proportion in the total
amount of sold fish in the then Yugoslavia ranged from 0.25—0.60% (B o j -
å i ã et al., 1982). The cyprinid fish species market in Serbia exhibits seasonal
variations — the highest consumption being recorded during Saint Nicholas
festive and fasting days (favouring fish of 2.5 kg or more).
The intensification of production led to changes in the fish pond prepara-
tion technique, which is followed by soil cultivation. Furthermore, the increa-
sed fish population density induced a decline in tench production. The drop in
tench production resulted from the introduction of competitive herbivorous fish
species, their feeding habits disrupting the tench environment. The common
tench population of 5—10%, as compared to carp, was replaced by the sub-
stantial growth rate of Asian herbivores in polycultures. The indigested food
excreted by carp as feces was previously used by tench and then by new con-
sumers, the newly introduced Asian fish complex. Macrophyte vegetation, ne-
cessary for tench spawning, became food for herbivorous species.
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Fig. 2 — Vlasina Reservoir — tench habitat at the highest altitude in SerbiaCONCLUSION
The tench (T. tinca) is an insufficiently studied species of the Serbian
ichthyofauna, irrespective of the global concerns and implemented introduct-
ions throughout the world. The hydroenvironmental conditions in a great num-
ber of aquatic biotopes enable the survival of the species. However, the tench
population is generally a small one. The basic reasons include changes in am-
bient conditions and decreases in wetland surface area. The river course dam-
ming and flood zone reduction have contributed to the disappearance of the
species from several natural habitats. Translocations, primarily into reservoirs,
have not generally resulted in successful acclimatisation and massive abun-
dance of the species, due to a number of abiotic and biotic factors including
the competitiveness with the representatives of autochthonous ichthyofauna.
The introduction of Asian herbivores to reduce the expansion of the macro-
phyte vegetation might have induced deterioration of spawning and feeding
conditions for the phytophilous species concerned.
This study was not aimed at registering all tench-inhabited sites in Serbia,
the reason being a great number of microhabitats of this cyprinid. They in-
clude, in Vojvodina, parts of the DTD Hydrosystem canal network, numerous
microreservoirs, as well as dead waters (or „mrtvaja" as called in Serbia) in
the catchment area of the Tisa, Begej, Tamiš and Karaš rivers. Furthermore,
the study has not covered reservoirs in Central Serbia where the tench has
been introduced for recreational fishing purposes as there have been no valid
data on its successful acclimatisation. Additionally, the study has not registe-
red several other sport angling fishponds formed in the last years where, apart
from the carp and Asian herbivores, the tench has also been introduced. It has
been also impossible to register numerous pools formed after gravel exploi-
tation in the valleys of the Drina, Sava, Juÿna and Velika Morava rivers,
where tench has been reported.
The conservation status of the species both in Serbia and globally is clas-
sified in the category of LR/lc (Lower Risk/least concern) (IUCN 2006). Des-
pite the relatively wide distribution of the species in Serbia, the risk degree
estimate related to the species necessitates a more detailed assessment of all
relevant indicators of survival conditions (habitat alteration, population growth,
exploitation rate, pollution etc.). The conservation status can be transferred
into a higher category unless thorough protection measures be taken on na-
tional level.
Considering the above, the Ministry of Science of the Republic of Serbia
has approved a project entitled „Reintroduction and Repopulation of Tench
(Tinca tinca) into Fishpond Systems and Open Waters" to be implemented by
experts from several university institutions in Serbia. The project envisages the
introduction of high-quality spawners from a fishpond of a country with highly
developed tench production. The individual fish shall be bred in the Mošorin
fishpond near Novi Sad for artificial spawning purposes. The fish fry obtained
shall be introduced into other fishponds and open waters. The above measures,
along with more rigid protection of current habitats, should enable the reco-
very and increase in the tench population in Serbia.
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Rezime
Ispitivawa ihtiofaune Srbije koja su do sada izvršena ukazuju na spora-
diåno prisustvo liwaka (Tinca tinca L.) u tipiånim staništima. Hidroekolo-
ški uslovi nephodni za opstanak ove ribqe vrste veoma su promenqivi i, ge-
neralno, povoqniji u severnim krajevima zemqe (Vojvodina). Iako je prisustvo
liwaka registrovano na više od 30 lokacija, postoji tendencija smawivawa
populacione brojnosti. Razlog za to su smawewe površine plavnih zona obra-
slih makrofitskom vegetacijom nastalo usled pregraðivawa i regulisawa reå-
nih tokova, velika varirawa vodostaja i smawewe koliåine vode u veãini vodo-
tokova, omasovqewe alohtonih fitofagnih vrsta, taloÿewe nanosa u akumula-
cijama, pogoršawe kvaliteta vode i drugi åinioci. Stepen ugroÿenosti liwa-
ka u Srbiji zvaniåno je oznaåen kao status Niskog rizika — Najmawa ugroÿe-
nost. Ovaj status moÿe preãi u višu kategoriju ukoliko se nastavi tendencija
pogoršawa uslova opstanka vrste.
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